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UILDUPS

agnesium ammonium
phusphate, sometimes
called struvite, is & grayish-white crystaliine
salt that builds up on the internal pump and
piping surfaces used for lagoon liguid recyct-
ing. it usually appears ori metallic surfaces but
also on plastics. Steel, cast iron, bronze, and
brass are equally susceptible.

Struvite usually bullds up on the intemal
pump components ficst, then moves outward
to the discharge pipes. It often occurs at pipe
joints, elbows, valves, or imperfections because
grit and solids tend 1o lodge at these points,
providing a base for the salt to grow. Predict-
ing struvite s difficult because its cause is not
well known. Design, maintenance, and man-
agewment techniques have been researched that
can reduce the buildup to acceptabie lovels.

Pumping and Piping System

ing centrifugal or submersible pumps. They
should not be oversized in relation io the pip-
ing network, and should perhaps be on a
tirmer. The suction pipe should also be large
enough to prevent pump cavitation. Normaly
the suction pipe diameter should be one size
larger thar the discharge pipe. Locate the
pump close to the high-water level fo mini-
mize suction lift. Replace fine mesh stclion in-
take shrainers with wire screens or baskets of
i-inch mesh or larger. The diameter should be
at least five times the diameter of the suction
pipe. Struvite will alsobuild up on the screens,

Use nonumetallic pipes and fittings. Fipes
should be large enough tomaintain flow veloc-
ities between 3 to 5 feet per second; the mini-
mum pipe diameter at any point except at the

Use only high-guality, low-pressure, self-prim--

CONTROLLING STRUVITE

immediate discharge point should be 15
inches, Sharp pipe bends {elbows and tees)
should be avoided. Instead, use fexible plastic
pipe and long sweep elbaws for the direction
changes. The system (pumps and piping}
should have suificient capacity to work only
one-half to two-thirds of the time, and piping
systems not ip continuous use should be
drained between pumping evenis.

Electrostatie Charges

Stray voltage s also belfeved to contribute to
struvite. Direct grounding of the pump hous-
ing can discharge any statig charges. A melal
rnd shoukd be ploced 10 to 12 feet intw the
moist soil near the lagoon’s edge, and cable
conngctions at the ground rod and pump
should be checked perindically for corresion,

Lagoon Management

Lagouns should be properly sized. New ones
should be charged at least half full of water be-
fore startup, and the liquid level should be
broughl up to design ievels as soon as possible.

Rainfall during normal years dijutes lagoon

liquid while extended perinds of hot, dry
weather increase putrient and salt lovels and
the role of salt buildup in recycling systems.
Flushing with frush water or trigating a por-
tion of the lagoon contents may help.

Acid Cleaning

Salts can be dissolved with dilute acid treat-
ments. Several doses followed by Bushing the
spent acid solutions will be needed o treat
heavy bulldups. A more thomugh and mure
costly method is to nstall an acid recirculation
loop. Use 2 150-gallon acid-resistant tank ag
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the reservoir. You will need énough solution. o
fill the pipe length and some in reserve o keep
the recirculation pump primed. Use the accom-
panying table to determine how much acid
you will need.

Table I—Amount-of solution needed for acid
cleaning using an.acid recirculation loop.

A SOLUTIOR NEEDEQ
DIANMETER OF ?’IPE. PER FOOT OF LENGTH,
IN INCEES IN GALLOKRS
1.0 005
1.5 0.13
29 0.20
25 ‘ 029
5 3.0 0.43
B 4.0 0.70
6.0 i 1.53

To reduce the size of the tank, isolate sec-
tions of the line with valves and circulate the
acid through only one section. The flush pump

suction is switched from the lagoon and con-
nected to the bottom of the acid tank with a
quick-cennect coupling. A I-inch line returns
acid from. the end of each treated pipe section
to the tank.

Hydrochloric acid can be purchased at
most chentical supply houses or paint stores.
Dilute the acid with water ena 1 to 9 ratio.— 1
gallon acid to 9 galions. of water. Use cattion.
Mixing acids with water is a hazardous opera~
tion. Partially fili the tank with water, then add
the acid siowly to the water. Eye protection is
egsential, and heat will be generated. To treat
heavy struvite buildups, recirculate the mix-
ture overright and count or using the mixture
only onee. Spent acid may be dumped into the
lagoon. Acids currently cost about $14 for a 15-
gatlon drum or about $33 for a 50-gallon drum.
Deposits on the drums are $25 and 850, respec-
tively.
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Bests, often called vectors

because they may be &
point of entry for disezse or other nuisances in
the poultry house, arean aspect of waste man-
agement that should not be overlooked. Ve
tors ¢an be either Hving or nonliving carriers of
disease. Especially troublesome on the poultry
farm are house flies, rats, and darkling beetles,
Wildlife, especially feral dogs and coyotes,
must also be contralled: Having proper - waste
management facilities ahd mainténanée proce-
dures on the farm will contribute to productiv-
ity, nutrient management, ard environmesial
safety. A cost-effective and safe pest conirol
system is essential.

Uncontrolled pests cause irritation to birds
and workers, carry pouitry disease pathogens,
increase mortality, lower carcass grades and
production, damage building materials, and
interfere with. feed conversion. In addifion,
and if they did nothing else;, poultry pests
must be carefully controlled becduse they can
migrate from litter to nearby residences, where
they may bevome a serious nuisance among
the neighbors,

Flies

Moist manure is not only a threat to surface
and groundwaters; it is also an ideal breeding
ground for flies. Caged layer operations are
miost susceptible to this problem, followed by
breeder farms and; occasionally, broiler farms.
Wherever poultry houses are susceptible to
Aooding, or litter is stored ontdoors, the poten-
tial exists for fly-control problems.

Flies, which generaily become active in the
early spring {mid-March in many areas), have

four stages of development: egg, larva, pupa,
and aduii. Most generations require about two
weeks. to develop. Femmales will produce 120 to
150'eggs-in three or four days, and hatching oe-
curs between eight and 24 hours later. House
flies can complete their entire life cycle in a5
few as seven days; therefore, many of these 150
flies will also breed within a few days. Twenty
10 30 gerwerations in a fly season is not unusual.
As many as 1,000 flies can develop in a single
pound of suitzble breeding material.

The actual rate of development depends on
the temperatures and moistuce levels in the
breeding area, Since freshi manure is about 73
percent molsture, and flies breed in areas con-
taining 75 to 80 percent moisture, poultcy litter
shotild be kept as dry as possible. Leakproof
waterers should be installed and maintained in
good condition. Broken eggs and mortalities
among the flock shoulkd be deaned up inunedi-
ately.

Manure should be removed from the house
every four to seven days during hot weather.
After removal, it must be stored and used
properly to achieve fly control. i manure can
be dried quickly or immediately tquified, it
will not become a breeding ground for flies.
During land applications, poultry manure
should be spread thinly to promote drying. If
fly larvae are In the manure, then incorporat-
ing it into the seil as quickly as possible will
help break the fly development cycle.

Under certain conditions, insecticides may
be used to control adult flies in barns and poul-
try houses. But these products should be re-
served for critical imes when the management
system breaks down, because flies quickly de-
velop resistance. Insecticide applications may
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be regulated in some states and should be
handled carefully to minimize any harmful ef.
fects associated with toxic ingredients.

Rats and Mice

Voles, field mice, and cotton rats are not usu-
ally the souree of problems for poultry grow-
ers. Norway rats and roof rats, however, are
two non-native species of rats that-can be trou-
hlesome — and they proliferate rapidly. A pair
of rats will produce six o 12 young in 21 days
~- drwd each of these becomes sexually mature
in three months. A single pair ¢f rats, if they
find food, water, and shelter, can produce @
colony of 540 rats in & year.

Poultry houses provide everything the rats
need: food, water, and shelter, Norway or
wharf rats usually nest under buildings and
concrete slabs and in garbage dumps: They are
great burrowers and may have an extensive
system of burrows under the pouhry house,
with several escape routes. They eat anything
but prefer auts, grains, meats, and some fruits.
They can easily find meats and grains in the
poultry house.

Roof or black rats are more aerial than
Norway rats. They enter buildings from the
roof or utility lines. They usually live in trees,
5o access to the poultry house is easy: up the
walis, across vines, along pipes. Exterior walls
should be hard, flat surfaces, and all entrance
holes should be plugged up. Rats cén make
themselves “paper thin” fo come in unger
doors and through holes as small as one-half
inch in diameter:

The best rat control program is proper re-
SouICe management, maintenance, and sanjta-
tion; but the fvod supply in the pouliry house
makes rat occupation probable. Some chemical
controls or rodenticides may, and probably
should be, added to your control program. To
administer rat poison effectively, first know
how many rats you are dealing with; then, es-
tablish bait stations near the walls in areas of
rodent activity,

To determine how many rats are in the
poultry house, observe the area at night as well
as in the daylight. Rats are nocturnal; if you see
no rats in the day or at night, there probably
are not marty around. 1f you see oid droppings
or gnawed areas, no rats during the day, and

only a few at night, rats are probably presentin
medium numbers only. Finally, if you see.fresh
droppings and tracks, some rats chiring the
day, and three or more at night, large numbers
are probably present.

To control the infestalion, use single or
multiple doses of a redenticide in the bait sta-
tions. Avaid making the rats sick; if they get
gick and do not die, they will become bait-shy
and nof eat the poison. Place the bait stations
appropriately and protect them from moistare,
dust, and westher to encourage the rats to eat
from these stations. Rats, like many animals,
prefer fresh food.

Because rats are colorbling and have poor
eyesight, rodenticides can e marked for
safety. if other conditions make polsons inad-
visable, rats can be trapped with common snap
traps, gloe boards, or in live traps.

Darkiing Beetles

Known as litter beetles, Jesser mealworms, or
“Black bugs,” the dariding beetle {Alphitebius
digperinus} is found in Jarge numbers in poul-
try houses, in the woods, and around feed
bins. These black or reddish-brown beetles are
troublesome in furkey and broiler production
because deep litter and open-floor housing
provide an ideal habitat in which the beetles
ean survive and reproduce.

The total effect of darkling beetles on poul-
try production is not known. They may be
more problematic as @ nuisance than as a vec-
tor {carzier of disease}. However, beetles are
thought to harbor a number of disease organ-
isms — for example, fowl pox, E. coli, Salme-
nefla spp., Newcastle disease, and avian
leukosis — and to be involved in the transmis-
sion of the causafive organism for Marek's dis-
case, dlthough immunization against Marek’s
disease is now avaliable. Darkiing beetles are
also an intermediate host for poulfry tape-
worms and cecal worms, } they are in ltter
that is land applied, their possible effects on
wildfow] must be considered,

An undisputed second concern ralated to
the darkling beetle is that they can damage the
insulation in poultry houses. Larvae bore into
the insulation to find safe places to pupate. But
adult beetles who eat the pupse soon enfarge
the larval tunnels in their search for an easy

PROTECTION AGAINST PESTS. PREDATQRS, AND DARKLING BEETLES
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mieal. Birds and mice then claw at the insula-
tion to get at the aduit beetles, larvae, and
pupae. In a severe darkling beetle infestation,
as much as 25 percent of the insulation.can be
lost in a single year.

Another pofential problem arises if in-
fested Hller is spread on crops. Adult beetles
may rigrate from the field into nearby resi-
dences; the result can be a nuisance complaint
to the health depariment — and sometimes
lawsuits.

Temperature and moistire affect the

amount of fime an insect needs to complete its

life cycie, Temnperahares betweéen 60 and 100 °F
and maoistyre levels above 12 percent are opti-
mum for its survival. Food sources, decaying
fitter, an occasional bird carcass, and the ab-
sence of major predator and parasite com-
plexes in the poultry house help the beetle
population to increase.

The life cy¢le of the beetle takes 35 to 60
days to complete, The adult female lays eggs
individually or in clusters at intervals of one to
five days throughout her life cycle. The eggs
hatch into tiny larvac after four to seven days
and grow through five to nine stages, called in-
stars. This period lasts for seven weeks; then
the beetles pupate in cracks and crevices, in the
soil and lower strata of the litter, snd in buiid-
ing insulation. The pupal state lasts for seven
to 11 days, after which a new adult emerges.

To marage darkling beetles effectively re-
quires monitoring, cultural practices, and some
insecticade applications, Treatméent should be
maintained regularly, even if beetle numbers
are low. Individual beetles or larvae (106 or
fewer) pose no problem; however, their pres-
ence Indicates a need for continued monitor-
ing, ideally on a weekly basis, from the time
the birds are brought into the house until they
are removed. Visual inspection is the best way
tr monitor the open-fioored, deep litter house.
The grower should look at lifter carcasses,
cracks and crevices, eguipment, and insulation
at infervals of 30 to 40 feet throughout the
house,

¥ Litter should be examined along walls,
around support posts, and under brooder
hoods and feeders. Dig down 1 to 2 inches
in caked litter to look for small, carly in-
stars.

¥ Carcasses should be examiried during daily
collections. A large nurnber of beeties on a
large number of carcasses may point o a
heavy infestation.

¥ Equipment and cracks and crevices are fa-
vorite beetle habitats, Be sure to check the
framing joints and other cracks as well as
the brooder guard, house dividers, drird-
ers, and feeders.

¥ Insulafon in new houses should be
checked for clusters of small holes along
sedms, in corneérs, at the eaves, and along
the gable. Insulation board may also be dis-
coloted. If mice damage appears, ook also
for beetle turmels. In older houses, it will be
hard to distinguish between old and new
beetle'damage.

Trapping beetles is a second control
method. Traps can be made using 3 2-inch
schedule 40 PVC pipe, a 10-to-12-inch section
for each trap. Put a roll of corrugated card-
board (brooder guard) inside the pipe, and
place six or so traps between the wall, feeder,
and brooder locations from one end of the
house to the other. To prevent the birds from
moving the traps, stake the traps in place. Re-
move the cardboard and count the beetles on 2
weekly schedule Thelr presence or a rapid rise
in their number indicates a need for treatment.

Culiural methods for controlling beetles
are nonchemical ways 1o reduce the pest popu-
lation. Cold weather is the most effective
measure, and proper Jitter handling s also an
essential for good contral. If the weather coop-
erztes, open the house to the cold between
flocks. If the temperature drops below 30 °F, all
stages of the darkling beétle will die. As soon
as the birds are moved, the grower can remaove
litter and litter cake from the poultry house.
Darkling beetles will move to protected areas
in the empty house within 2 few days; there-
fore, moving the litter before that time will
more effectively control the beetle population.

Fresh litter that is applied fo cropland
should be incorporated to prevent any return
of the darkling beetle. Btockpiled eor com-
posted Jitter should be turned every two weeks
to promote erough heat to kill beetle eggs and
larvae.

PROTECTION AGAINGT PESTS, PREDATORS. AND DARKLING BEETLES 3
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Although ail insecticides registered as con-
trolling darkling beetles will work, none con-
trols the house for more than one flock.
Therefore, a treatment program should be
maintained year-round. Most products femain
active about a week and are designed to be ap-
plied when the birds have been removed from
the house. The best time for application is on
“the fitst day after the birds have been removed
followed by cleanup immediately on the sec
ond day. Treating the house again — and is
outside perimeter — just before the placement
of 2 new flock, is alse useful. Surface sprays,
chusts, and baits are available for making these
applications.

Beetles love temperatures between. 70 and
%0 "F; they are nocturnal and can be fowund
everywhere. Seeing them during the day is a
sure sign of infestation — of their presence in
great numbers. Young chicks will eat them.
Darkling beetles can fly up to one mile a night.
If & million or so are taken from a house, 15,000
of those taken will return in the direction of the
house from which they came. Approved insec-
ticides are Rabon, Sevin, and boric acid com-
pounds. Best comfrol methods are careful
cleanout and spraying.

Beetlzs cause reductions in feed conver-
sions and weight gains, and possible disease.
Under dry conditions, they will eat the flesh of
dead or down birds, and at night crawl up the

feathers of resting birds and bite the skin

arcund the feather follicals. Bitten birds may
have weeping skin lesions or pink and swollen
areas around the feather follicals that resembie
skin leukosis. The birds are forced to rest and
wander al] night instead of eating and sleeping
as they would in properly managed houses.

Drarkling beetles are a general nuisance be-
cause they are attracted by light; therefore,
they will crawl out of the litter and move to-
ward the light at night. Large numbers of bee-
tles on or in houses create a negative public
image and give rise to complaints against the
broiler producer. To prevent migration, spray
the pit walls and posis, or use well-sealed, dn-
gled, metal flashing attached to pit walis at
posts end masenry frame wall joints.

Coyotes and Feral Dogs

Coyotes and feral dogs are opportunistic feed-
ers. If they live in the area, their presence
around a poultry house is not remarkable.
They will kill the goultry for food, but they can
easily be prevented from gaining access to the
house, Complete confinemerit of the poultry is
the best way to stop predation. Heavy wire
should be used to cover all openings. Sanita-
tion and the proper disposal of mortalities will
cut down on the attraction of coyoles fo the
area.

Predator calling and shooting may be used
in most states to harvest these animals. Preda-
tor talling is a mechanical device that atiracts
the animals within shooting range. Trapping is
also an effective contrdl method. Traps and
trap sizes as well as hunting and trapping sea-
sons may be regulated in some places. Leghold
traps that do not harm the animal or traps with
padded jaws may offer the best control in some
situations.

Controli_'mg animals and pests in pouliry
hotses involves a combination of resource
managemerit, sanitation, and exclusion, and
some special, measures such as chemicals,
hunting, or trapping.
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ericultural runoff con-
tributes about 60 per-
cent of the nonpoint source peliution that
threatens waker quality in the rivers and lakes
of the Unijted States. Water that flows off the
land after precipitation events picks up fertil-
izers and animal wastes that havé béen ap-
plied to the soll and deposits them in lakes
and rivers.

If the runoff is unéontrolled, it ¢auses soil
erosion and the fiow of high amounts of sus-
pended solids, nutrients, pesticides; herbicides,
and metals irtfo the recetving waters. Flooding
and the degradation of rivers, streams, and
lakes are the conseguence. Nonpoint source
poliution can aiso threaten groundwater gual-
ity as the same pollutdnts leach thwough the
soil.

Runoff can be controlled. Best manage-
ment practices {BMPs) can be adopted as part
of the pouitry grower’s operating procedure,
For example, stormwater can be diverted from
pouliry houses and manure storage areas, and
tand applications can be made when no storms
are predicted. In addition, the arsenal of BMPs
now includes the use of natural or constructed
wetlands for treating runoff and wastewater,

Functions of Wetlands

Welands are defined as transitional areas be-
tween the land and water. They support water-
tolerant or aguatic plants, and. thelr soils are
saturafed (waierlogged) or covered with shal-
low water for some part of the year Bogs,
swamnps, marshes, and sloughs are types of
wetlands,

Wetlandy help improve water guality, store
floodwaters, reduce erosion, and recharge

groundwater. They are also habitat for wiidlife.

and home to about onecthird of our endan-

gered species, though our focus is oni wetlands
for waste treatment. The treatment process
involves complex physical, biological, and
chemical interactions, but it can be simply de-
sceribed.

1f surface runoff flows through wetlands
before reaching open water, its progress will be
siower heré than in channelized flows over
drier lands, Suspended solids wilj settle or fil-
e out, and microorganisms will pick up the
organics and nuirients in the water for food.
Metals will settle inte the soil and be absorbed
by plants. Thus, pollutants in stormwater run-
off can be reduced, cleansed, or transformed
into harmiess substances duting the runoff’s
passage or treabment in natural or constructed
wetlands. Most pollutants are transformed
into basic elements, compost, or bipmass,

The consiructed wetland is the heart of the
treatment system. It cleans wastewater by fil-
tering and settling solids, decomposing-organ-
ics, and adsorbing/absorbing other pollutants
such a5 phosphorus and trace metasls, The dis-
solved organic pollutants are removed by a
complex group of microbes (bacteria, fu_ng_i,
algae, and protozoa) that live in the wastewater
and on plant and sediment surfaces. Since
waste materials are food for mest of these mi-
crobes, poliutants are gradually converted

through complex food cycles into environmen- |

tally harmless by-products {gases that escape to
the air and inert solids that stay in the systemn}.

The primary purpose of wetland plants is
to provide a place for these microbes to attach
apd grow. Generally, treatmernit effectiveness
increases with plant density, which allows &
larger guantity of attached microbes to exist
within the system. The density of plants also
affects flow hydraalics. Uniform fow is en-
hanzed by uniform plant densities, but vari-
able densilies create short-circuiting which

PIGEON.0577



Case 4:05-cv-00329-GKF-PJC  Document 2505-4 Filed in USDC ND/OK on 08/20/2009 Page 10 of 42

reduces the reterition time and treabment effec-
tiveness of the wetland. In addition, plants
make the svstem attractive and provide food
and shelter for wildlife.

The system romains effective dusing win-
ter because the microbes are still prosent on the
dead stalks and stems of the vegetation. Be-
caust the biclogical processes slow down dus-
ing winter, wetland systoms are typically sized
to meet  treatment objectives during  cobd
weather

Notwithstanding their usefulness, over 50
percent of the natural wetlands in this countdry
have been destroyed. according to cstimates
tfrom the LS. Fish and Wildlife Service. Welt-
lands have been drained and converted into
farmland or drained and filled for yrban devel-
copment. They have cven been used as dumips
for hazordous wastes. Unatl recently, many
peopie believed that wetlands were nothing
more than g nuisance — a source of mosqui-
toes, flies, mildew, and unpleasant odors.
These attitudes and our care of wetlands is
changing rapidly as we become more knowl
vdgeable about totel resource and anmimal
waste rnanagement procedures.

Section 403 of the Clear Water Act protects
our pation’s wetlands by regulating .thu_ iy~
charge of dredigé or fl} materials inte must
wetlandy, and the US. Fish and Wildlife Serve
ice purchases sorhe woetlands each year with
federal funds, Numerous private incentives
also support wetlands conservation. For exam-
ple, the 1986 tax reform bill prohibits deduc-
tions by farmers 1o dran or fill wetlands, and
the 1985 Swampbuster Program removes both
flood and crop insurance and price supports
trom farmers who drain wetlands,

Designing Constructed Wetlands

Constructed  wetlands  can cffectively  troat
pouliry  industry  wistewaters,  Including
stormwater ronoff. These wetlands are de-
signed by engineers and built 1o rostore, en-
hance, o replace the physical, chemical, and
biological processes in natural wetlands. They
are tepically used as polishing cells following
conventional primary treatment facilities such
as lagoons, scttling basing. or septic tanks. The
integrated treatment svstem provides o higher
quality wastewater thet may be recycled or

discharged to o receiving stroam if appropriate
preemits are obtained.

In addition, the volume of treatable waste-
water may be substontially reduced during the
growing season because of evaporation. For ox-
araple,a pouliry producer cureently having dif-
ficulty with overflowing lagoons during wet
weathet now has the option of adding don-
strizcted wellands, swhich tan be used to hold
the lagaon wastewater during the growing sea-
son. Typically the wastewsater in the wetlands
wHil evapurate or percolate into the soil, but any
effluent ¢can also be rocyeled as process waste or
as frrigation water.

Constructed  wellands consist of one or
more “oells” of wetland plants in series or par-
aflel. Construction can be cagily accomplished,
Ixeavate the area to shape the bottom of the
wethnds and build smal dikes around it Use
PV pipe o distribute and cotlect wastewater
and to control water levels i the wetland,
Water nvely are normally shallow - abeut 3 to
12 inclics. Uncontaminated runeff con be di-
verted from e system by berms or ether buff-

ey or gracing,

A fagoon, detention basin, or other type of
solids trap is used in frunt of the constructed
welldnds o remove hdavy or coarse selids,
Some runolf contains high sediment loads and
decomposing orpanic matter that may settle in
bettam deposits. Becnuse these deposits can
adversely affect the hydrodogy and life forms
in the wotland, the solids trap is particolady
inportant.

Moast wetland systems for Uealing agricul-
tural related wastewalers will not be larger
than 1 ar 2acmes. In gereral, they should not be
Iocated in arens with steep topography, shal-
low topsoil, or limited space. They must be
properly constricted o ensure groundwater
protection. The potential for constructed wet-
landds to adeguately treat agricultural waste-
waters is so great that the USDA Agricultural
Stabilization and Conservation Service has ap-
proved the dovelopment of cost-sharing for
this practice. Consult vour local soil and water
conservation district for more information.

Management

Wetland plants include mixtures of cattaily,
reeds, budrushes, sedyes, and grasses that are

CONSTRUCTED WETLANDS
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nurmally nafive to the area. The pldnts 'pnwide
the: rwht conditions for the microorganisms
that hxe in the wetlands ard break down the
polutants.

Pond and wetland systerns are particularly
effective because pondd cen be designed to
catch the stormwater and siowly release it tw
the wetlands following the stortn, This toch-
nique keeps the wetlands wet for Jonger time
perinds, which can be especially important
during dry seasons.

The systems need little rootine mainte-
nance but should be inspected periodically o
detect any loss of plants, leakage through the
dikes, clogging of the pipes, musquilocs, or
short-circaiting of the flow. These problems
and others are usually eadily corrected,

Uropetly managed constructed wetlands
are cost effective, energy eificient, and simpic
to operate. They accepl varying  pollntant
loads, attract a variely of wildlife, and add
besuty to the farm landscape. Above all, con-
structed  wetlands can help achivve  clean
waater.

Informiation: on the design and construc-
tion of wetlands for managing wastewater is
avatlable from USDA Soil Conservation Sery-
ice jocal offices.
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Feepme LirTER To RUMINANTS

oiler litter has long iy it fo the states to regulate thisuse. At least

een considersd a prob- 22 states have current regulations. No state
lem by-product, |t is usually applied to the regulates the private use or exchange of litter
land as a fertilizer, but the corwentration of the for this purpose; many states, however, regu-
industry in relatively small geographic areas late this commedity on the commercial market.

contribules to an oversupply of litter for this
purpose. Broiler litter that is not managed in
an environmentally sound manner may con-
tribute to surface apd groundwater contamina-
tion. An alternative; and indeed a more
economical, use of broiler litter is as & source of
digtary nuivients for beef cattle and other ru-
minants, whose unique digestive system is
well able to process wastes and ather by-prod-
ucts. Turkey litter and poultry manure can also
be used for this purpose.

Processed brofler litter offered for sale may
be required to carry warning labels about the
presence of ahy drugs that may be present in
the litter. To minimize the potential for any
drag residues in the cattle, all litter feeding
should be discontinued at least 15 days before
the animals are marketed for slaughter. This
resporsibility for selling only wholésome ani-
mals falls on the producers, regardless of regu-
lations.

 Generally, attention to safety precautions
— such as the 15day withdrawal period before
slaughter, not feeding litter to lactaling cows,
and not feeding litter with high copper coricen-
trations to copper-sensitive sheep — are suffi-
clent to eliminate health risks. Litter has in fact
been used as a feed ingredient for 35 years
without any reported adverse effects on
human or animal health.

Litter is a source of protein, energy, and
minerals. Lsing it a5 a feed ingredient helps to
conserve nutrients and to offset costs. The
plant nutrients iri the litter -~ nitrogen, phos-
phorus, and potassium ~ and other minesals
will be redeposited on pasture land as cattlg
manure, For this reasan, even when the cost of
transporting the litter is factored in, feeding lit-
ter fo ruminanis £an b2 an economical waste
management technique. . .
Nutritional Value of Litter
The kind and amount of bedding material
used in a broiler house and the number of
batches housed on the litter affect the mutri-
tional vatue of the litter, which should always
be tested before being used as a food product
for ruminants. The average nutrient contents
are as follows:

There may be a problem with the public's
perception of litter a5 a cattle feed. We readily
accept and even prefer vegetables that are or-
ganically grown — in fact, mushrooms go di-
rectly from the manure bed to the grocery
store — but we have 2 hard lime accepting it~
ter as a food ingredient. Yet a cow's food is
broken down and processed much more come

letely than a plant assimilates food into its .
P Y P ‘ o s ¥ Mpisture. The moisture content of the ma-

fisgues. . - 1
nure has little nutritional value; but litter
thal is too dry may be unpalatable, and lit-

Regulations on Feeding Littex ter that is too wet may be difficult to handle

ks 1967, the Food and Drug Administration as & food ingredient. An acteptable range

{FDA) discouraged the use of litter as a cattle seems to be from 12 percent to 25 percent

feed. But in 1980, FDA issued a statement leav- moisture.
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¥ Total Digestible Nutrients. The sumi of the
crude protein and crude fiber wvalues is
used o calculate the total digestible nutri-
ents (TN} in the litter. If the Iitter has a

calcutated value of 50 percent TDN, 1t is.

comparable to hay as an energy source.

¥ Crude Protein. The average amount of
crude protein in broiler litter is about 24.9
percent. But about 40 percent of that
amount is probably nonprotein nitrogen or
uric acid. Young cattlc cdnnot use this non-
protein nitrogen as easily as mature cattle
can, su broiler litter should be fed only to
cattle weighing bver £50 pounds,

£

Bound Nitregen, Insoluble or bound nitro-
gen occurs in litier that has heen over-
heated,  Bound  nitrogen is lesg  easily
digested than other nitrogen. Average litter
samples have 15 percent bound nitrogen:
overbzated litter may bave as much as 50
percent bound nitrogen,

¥ Crude Fiber The fiber source in htter
comes mainly from the bedding materials.
Ruminants, however, need long rovghage,
such as hay, At least 5 percent of the litter
ratior should be in the form of hay or other
fony roughape.

¥ Minerals. Excessive minerals in litter are
not usually o problem, though oxcossive
calcium can cause milk fever in beef cows
2t calving. Withdrawing the litter from the
cows’ food for 26 days overcomes this dif-
ficulty, Microminerals, such as copper,
iron, and magnesium, are also present in
large amounts, Copper should not be fed
at mare than 150 parts per million. It
builds up in the liver but is wsually not
harmiul.

* Ash. Ash content is an indication of litter
quality and should not exceed 28 percent,
About 12 percent of the ash is made vp of
calcium, phosphorus, potassium, and trace
minersls; the rest is soil. Management tech-
niques that reduce the soil content in the lit-
ter should be practiced,

Survey of Broiler

Litter Compesition

In some, all litter ko he wused as a beef ration
should be analyzed — tested for nutrient con-
tent: Litter used for feed should have at least
15 percent crude protein and fess than 28 per-
cent ash, Not more than 25 percent of the crude
protein showld be bound or insoluble,

Litter that has too much ash is not suitable
as a food ingredient, If broilers are reared on
dirt finors, the litter may be contaminated with
soil during cleanout.

The number of broods reared on the litter
prior to cleanvut of the broiler house also af-
fects the quality of the Htter; the more broods
reared {five or more), the higher the litter s in
nutrients.

" Charred litter, that is, Jitter that has been
exposed 1o too much heat during storage and
has a burnt wood appearance, is only half as
digestible as Titter stored in stacks that were
protected from excessive heal.

Processing and Storing

Broiler Litter

Al litter, regardless of ity source, should be
processed o eliminate pathogenic organisms,
such as salmoneila; pesticide residues; medi-
cated poultry rations, such as  antibiotics;
coccidiostats; copper; and arsenic. Dead birdy
ay not be composted with poultry litter if the
litter is to be used as a feed ingredient,

Litter can be priocessed by fermentation
{ensiled with other feed ingredients such as
corn or sorghum), directly ocidified, or heat
sreated, The casiost, must cconomical method
of treatment s deep stacking, Deep stacking
should be done for 20 days or more at a tem-
perature of 130°F. Most of the antibiotics ap-
proved for chickens are alsu approved for
cows, and deep stacking inhibits molds {mycd-
toxins). Excossive healing o tomperalares of
140 °F or more is cause for alaren. Therefore,
the deep slack shouid be covered with a poly-
ethylene tarp to exclude vxygen. Covered Hiter
siacks will reach a ternperature high enough to
destroy pathogens but not so high that nitro-
gen digesti‘biiiiy 15 threatened.

2 FEEDING LITTER TO RUBMNANTS
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Table 1.~ Suggested Rutions.

RATION NUMHER. 1. ‘2 : C 3 E
DRY BROOD COW . . IAC‘PA’“I‘ENGCOW L i’l‘ic_{iﬁf?_ ‘
[ 'Tngredi»;:flts_n N Pounds -
%.Ez%%i}?.rﬁ«.??f?r o 800 ..650 .. A
Cracked Com , 200 350 500
Total Pounds 1000 1000 1,000

Suggested Rations

Table 1 indicates rations that can be fed o dry
browsd cows, lactating cows, and stockers.
These rations are recommended guidelines,
not absolutes, since the nulyvient levels in litter
are variable, Vitamin A should be added to all
rations. To reduce bloating, feed the animals
Botavec or Rumensin, Supplementing winter
and summer grazing for stocker caitle in-
reases the animals’ weight gain and the total
beef produced.

Summary

Because of the unique ability 'of ruminant ani-
mals to digest fﬂrages, other fibrous materials,
and inurganic nitrogen such as ures, there 15 a
growing awarencss worldwide. that by-prod-
ucts of agriculiure can serve as low-cost alker-
native feed sowrces for these animals. The use
of brotler litter may become more widespread

as the noed for economy and responsible waste
management becomes more urgent. Alabama,
for exampie, produces about 1.8 metric tons of
litter per year; in fact, litter is the state’s most
collectible armimal waste. Since management
practices on the farm affect the litter's quality,
atternpts to market the litter as & feed ingredi-
ent begin with 2 focus oh management tech-
riques.
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Or LITTER

ecatse i has ao on-
pleasant odors, cop-
posted broiler fitter can be used fndoors it a
soilless potting: medium. In fact, its natrient
content makes Hiter an ideal fertilizer for both
indewr ared outdoor gardens, It is alzo o good
organic material for impowving soil strocture
and drainage.

Soil Amendment

Cardeners can add coimposted hitter o soils
that otherwise contain too much sand ar clay
o support a ginden, Work the top soil leose to
a depth of 1 foot; then, spread 3 or 4 inches of
cofpost on the soil. Aot 2 inches of compeost
may suffice at « minimum, but in really poor
soils, 6 Inches can be applicd. Turn the sotl

over after the application to incorporate the

comipast,

Flower and Vegetable Transplanis
Annuil apd pereryial Howers and vegetabihe
trapsplants alse do well B compuost-amiended
settings, Use a trowel to dig a hole in the new
kecation. Remove the plant from {2 container
and tear 4 Rl in the botlom of the rout-bafi
olhorwise, the mots will continue (o grow ina
tigh ciréle — before seibing itinte the growmd.
Fill the hole with amended soif amd water thuor-
oughly. Mulching will help the plints setain
water, thereby oonserving this resource as well,

Transplanting Trees and Shrubs

¥ you are transplanding rrees ar shrubs, vse the
tochniques Jisted above, but make sure that the
hate you dig for the plant is at least {wice the
size of its prosent container. Wark about 1o &
inches of composted litter into the soil in the

ORTICULTURAL Usgks

hole and place the tree or shrub therein, Keep
as miuch sl as possible arourid the snot-ball
when vou take it owt of the container. Do, by
all meunis, remove the container, especially if it
s plastic, so that the pew growth will have
plenty of oam, The soil line on your plant
should be leved with your gardes, Fill 5o the
hole with the amended soil, and wiater the
plant thoretghly to remsove any air pockets
that may have been in fiwe backfil

Potting Mix for Indoor Plants

To make your own polting medivm, use equal
parts of composted ligter and compaosted pine
bark — all living things reed nitrogen and car-
B, The bark may be sereened o resmave farge
pleces {one-half ok or larger} before mixing.
Fil thie new pot with 1 or 2 inchies of the plant-
g medivm, spresd out the socts of vour
plant, and set it in thepot. Remove any buds or
ffenwers before reploafing. to cosure thal the
plant has time 10 get properly established.
Tramsphant from one pot size 1o the next pne
onlys skip one size i you have w, but don’t go
from a Trinch pot Lo a -dh pot and expoedt 1o
stecced. Water the plants in the Tall and win-
for; Jertilize themy in the prowing seasans —
sprring amd Sumemer

Lawns

Componted brodler Bitker i2 0 superior product
to use o establish pew tewn areas, Sprepd
abowet 2 inchew of composted litter on the aren
tr e svedind, Then teen the <off soeoer ko a depth
of & inches to incorporate the material, Place
turt on the propared sofl and water 3t as wsunb
The addition of compost to the soil helps hold
moixiure and improves drainage:
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P@ULTRY

e fz)liewmg state,

ganmations are listed'in alphabehca} order: The'
* organizations in muost states are “thirefore bsteél

. thgether; however, if: You are Icokmg fora par— -

- ficular. association, please consult; the_entire
list. The Wilkes Area Poultry Assotiation; for
example, is listed under W, not urider North

Carolina. 'We hope that we have nok madver— 1
tently omitted or incorrectly identified any or- -

panization or its address. This matenal will be

updated from time to time. -

AMBAMA POULTRY & Bad ASSOCM‘I‘ION
One Court Squire, Suite 315
Montgormery, AL 36104
TEL: {205) 265-2732
FAX: (205)265-0008

ALASKA DIVISION O‘E‘_&GRICULTURE
PO Box 942 .
Palmer, AK 99645
TEL: {907) 7457200
FAX: (¥)7) 7457112

AMERICAN BGt: BOARD
1460 Renaissance Prive
Park Ridge, 1L 600168
TEL: (708) 296-7043
FAX: (708) 296-7007

" AMERICAN POULTRY ASSOCIATION ~  ~ -

26363 South Tacker Road
Estacada, OR 97023
TEL: (503} 630-6759

ARIZONA POULTRY [MPROVEMENT BOARD'
Agricultural Science Building, Room 328
University of Arizona
Tucson, AZ 85721
TEL: (602} 671-1095

STA’K‘E REGIGNAE,

" | ARIZONA POULTRY FEDERATION
gmnal, and. mhm‘wi ope

AREANSAS POULTRY FEDERATION

(PR T, — EGG COb : oN

' COU.'}RADB POULTRY WROVE&‘ZEKT BOARD

. CONNWCUT PO‘ULTRY ASSOCIAI‘iON

D NATIONAL -

i:/UchkinansEgngnd\' o
7403 North 91st Avenue '
| Glendale, AZ-85305 -
" TEL: {602} 8721120
FAX; {edzy s;'z 9220

PO, Box 1446

Littte Rock, AR 72203-1446

TEL: (501) 3758131
CRAX: (BU1) 3755519

1150 North Mountain Avenus, Suite 114
Updand, CA 91786
TEL: {714) 9814923
FAX: (714) 946-5563

CALIFORWEA POULTRY INDUSTRY
FEDERATION .
3117 A McHenry Avenue
Modesto, CA 95350
TEL: {209)576-6355 .

FAX: (205% 5766119

‘4816 E Co Road, #30
Ft Collins, CO 80525
TEL: (303) 226-3680

Department of Agncuiture
16 South Capitol Avenue
Hartford, CF 06105
TEL: (203) 566-5268
FAX: (203) 566-6576
DELAWARE POULTEY IMPROVEMENT

ASSOUIATION
RDZBox 48 .
CGeorgetown, DE 19947

| TEL: {302)856-7303

PIGEDON.

0597
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3 DELMARVA POULTRY INDUSTRY. ING. &

’ Rix 6, Box &7 'zétr
; Georgetown, DE 19947 :
TEL: (302) 856-9037 i

. FAX: (302)856-1345 i

BGG ASSOCIATION OF AMERICA i

BOK 17tk Strowt, NW.
Washington, DC 20605
TEL: {202} 296-8248
FAX: (202} 223-956%

FLORIDAPOULTRY FEDERATION
4508 Ozk Fair Bovlevard, Suite 290
Taropa, FL 33610

. TEL: {813)628-4551

I S L SRR

ot

3

TRt T .
ER TP | COTTA TIPS {3t v L s o S A R

EAX: (813) 620-4008 §
GREORGIA BGG ASSOCIATION AND ?
f COMBAISSION H

16 Forust Parkway {

Forest Park, GA 30050 W

TEL: (404} 363-7661
FAX: (404) 3637664

GEORGIA POULTRY FEDRERALION
PO, Box 763
Gainesville, GA 305030763
- TEL: (404) 532-0473
FAX: (304) 532-7543

o

I i M

2y

£
ks

. "‘li‘ lm-

GEORGIA POULTRY IMPROVEMENT

ASSOCIATION Bk
PO. Box 20 %
Oskwood, GA 30566 1
TEL: (404) 5355996 I
FAX! (#M4] 539-194R 5t
: : GEORGLA TURKEY ASSOCLATION : %‘
! . : PO. Box 127
! ‘Watkinsviile, GA 30677-0127 " ${s0d L] ‘ l &
; TEL: (706} 765668 CHNGHLE =1 | : i
HAWAI FRYER COUNCIL ) p =
1818 Kanaskanui Street
Mormohidy, Hi 96819

TEL: {808) §41-2828

HAWAN EGG PRODUCERS ASSOCIATION
841 Bishop Steeet, Sujte AR
Honuluhy, HE 96613
TEL: {308} 522-8133
FAX: {#08] 322-5144

IMAHO PFOULTRY INDUSTRY FEDERATION
c/o Merrill Poullry Farms Inc
Ri2, Bux 2184
1 Paul, 1D 835347 P b i R e ek it YL
E ' TEL: (208) 438-4605 P S M 3 24 5 ! “ :
% ‘ T FAX: (208) 438-8640 ‘ k] 5 :

B YT A o A P oAt TP Y T N P T SN IR 17 MM P HE TR T T

Tot seteril

2 DIRECTORY OF POULTRY ASSOCIATIONS ;
R R L Hin Gk
PIGEON.0588
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. _<.'BDGWRN POE’LW.&NIJ E‘-GG -.7' ‘

ASSOCIATION: X ce
T 1530 Cﬂoledge Road -

L Tucker, G 30084

JELY (4{)4) 493—9&01‘

L EAX (m; 4939257

soumzm URIFED ECG YRQDUCE‘RS
* PO Box 957253 - '
Dnluth,GAESUiZ;G
' TEL: {404 4762771
~BAX: (40) ) 4769762

TENKESSEE GG &mmm .&SﬁOCMON.

PO ‘Pox 11082 °

. Knowville, TN 3?959«1052

» TEL: (615) 9747351
FA.X. (615) 9?&?&48

I'ENREBS&E E’OHL‘I’RY IMFR!?)YEMERT

. BOARD, MmO

" FO. Box 40827, Melmsesgahnn
' Nashvﬂle,'iNS?ZM

TELY {6“15) 360-0120
~FAX:. (615} ?BI 5309

ERABPOULTRY rznamm
. . 8130 Burnet Road
PO Box 958% -
. Austin, TX 78766-9589
TEL: (512)451-6816
FAX: (5124544221

' tmrmn EGo ABEDGIA’I‘ION

" Oner ‘Massachusetts Aven.ue, N W., Su:teSOO
Washmgh:sm DIC 20001
CTEL: (X) 8422345
~FAX: (207} 4D8-7763

| UNITED BGG PRODUCERS

" 1303 Hightower Trail, Suite 200
Atlanta, GA 30350

TEL: (464) 587-8571

CEAX (484) SG?*OD‘!J.

TaA mm & EG‘B EIKPORT C{)UNCIL

23063 West Park Place Botxlevard Suite 100
Stone Mountain, GA 30087 -
TEL: (404) 413-0006

©ORAKE (404)413—0007

Uraf THRKEY‘M&RKETING BOARD
P Box 408 :
Muoront, UT B4646-0408
TEL: {801} 436-8365
FAX: {801} 436-5280

[ WOW mmmrmavmmmn

T VRGN BGE COUNEIL, INC.

A VIRGII'KAPOULTRY FEDEKA’HON .

wésmsmz\r POUL'I._‘RY mnusm

. WEST ‘S’IRGIHIA POULTRY ASSOCIATION‘

WILERS AREA POIH,‘IRY &SSOCIAJ‘ION

© Vermont Departmmtongxmz}mm Food’ and '
‘Marke!a:
120 State Street ) T i
* Mentpelier, VT 05620 R
[ TEL: (807} B28-2500 -
- - BAX: (882}82&2361

- 911 Saddleback Coust
" Mclean, VAZII0Z o o
TEL: {703)790—1984 . : . T

. PO, BOxSSZ .
. Hamsonbmg, VA 22801
TEL: (703) 433-2451
FAX: (703) 433-3256

. ASSOCIATION '
1615 Fifth Sireet, S.W, ‘ -
Puyaliup, WA 98371 Co

| TEL: (206) 840-2040

WASWNGTON POULTRY WRBVEWHT
: ESSOCIATION
cjo Washmgzon State Umverszty
Puyallup Center - -
Payailap,’ WA 95371
TEL: (208) 540-4537

WEST COABT URITED EG‘G E‘RGDUCERS . i
FO. Box 1576 . .
_Ranchp Cucamonga, CA 91729*1326 ’
CTEL: (909) 980-5114 ‘
FAX: (909) 945-3575

PO, Box 612
Mooreficld, WY 268360612
“TEL: {304) 538-2725 )

P, Box 1393

MNorth Wilkesboro, NC 28659
CTEL (04) 8726227

FAX:(704) 872-1452

WISCONSIN POULTRY IMI?RDVEMENT
lASSOCD‘AT!ON
260 Animal Science Building.
1675 Observatory Drive
Madison, WI 53706
TEL: (608) 262-9764
FAX: (608) 262-6005

DIRECTORY OF POULTAY ASSOCRATIONG: §

PIGEON.0539
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o POULTRY INDUSTRIES OR LOUISIANA, IN ATTONAL BROILER COUNCIL K
'i.amsjamﬁatetlmvecsxty Conin i S The Midson Building, Sulte €14
- Extension Service . T e Tt 115515t Sreetu NUWL.
" 221 KhappHa¥ . . " . s lv .. Washington, DC 20005
Baton Rouge; LA?OSUS . o T+ ] TEL: (202) 296-2622
TEL {504)335-3557 R B T BAX: (202} 2934095
| FAX:(500) 38”478 ‘ 1 "m'rmmmapsm COUNCIL, ING.-
mmmmymnmnom ‘ , T Y Y ORk Street West - .
©OPO.Box 228 .. . , . RO Box 267 ' ) <
Augusta, MEDI330-0228 ¢ C ) - % Eisséton, SEY 57262-0267
. TEL (a4 : o] T TEL: (605)696-7651 ‘
, BAX: Q0N 535578 o . NATIONAL INDEPENDENT POULTRY ARD
mmnmeoumcm me. s yoon nxsmmommmou
3109 Animal Science Center R S ﬁ&iGrﬁeﬁSh&et Buite'3 o
University of Maryland . T Gaimesville, GABGSOI
CollegePark, MO 20742 AR CTEL: g4c}4} 535-9901 "
" TEL: {301) $85-5775 " P N :404)535 -7385 .-
FAX: (301} 545557 L ;_sramomm;)mmmmmm. mc‘
mssmansm mm.mmsocmnom b ITConnectiout Aventye, MW, Suite 100 '
P Kl Plade - - 1) Washington, DC.2036 .
Fitchburg, MA 01420 ’ ’ ' ', CTEC o2y 85V-1136 .
TEL: (308) 95-4103 B N R (2{]2)775-2625
FAX: (308) 3457287 T nmc:mmm? mmmox
mcmm ALLIED Pommnmusm mc. T 11359 Sunset Hills Rnad
PO. Box 153 « 17t Reslen, VAZIN0
Frtemmvr%la, MI §9127-0153 . ) TEL: {(703) 435-7206
TEL: (616)465-8533 - . - : © FAM: (?03}481 08ar -
FAX: {616) 2654730 NEBRASKA POULTRY DPROVEMENT
MIDWEST POU'LTKY me;mon AND _ ASSOCIATION
) mmon'xmwanowmks ‘ - A3 Ardmai Sciences ©
ASSOQISTION . )T PO Box 830908
2380 Wycliff Street : University of Nebraska
St Taul, MM 55114 . Lincoln, NE 68583-0908
TEL: (632) 6464353 ' TEL: {402) 472-2051
FAX: {612} 646-4554 - ) mx. {807) 4726362
MIDWEST unmn BOG pnenucmzs ’ I_ mwcmn POULTRY assoenmou
PO Box 1761 < . -l RO BexX 725
124 N;:rth Secomi Street L . : Augusta, ME 04330
" Bldridge, 1A 527%3 ‘ LTy 07) 623-3940
TEL: {319) 265-9100 , FAX: {207) 623-3748
FAX: {319) 265-9109 : : i
mmmmmmanmm
MISSISSIPERL m-my ASSOC!ATION’ IHe. " ASSOCIATION
PO Box 13309 - . - EoodhueRoad . : s
Jackson, M53?236-3309 Boscawen, NH 03303 :
© TEL: (601) 3550248 TEL(saa) 79&2390 )
- FAX? (601) 353-3840 T
. mwmnx §TATE POULTRY COORDIRATED
mssoummunmrmnmon L EFRORT, INC.
2160 E&at Emaczway, Room 319 ) 26 York Ave N
. Colun_\b{a MLy 5201 Samatog Springs, NY 1286%5 )
TEL: {314) §74-1520 : TEL: (518F584-5912
FAX: (314) 8741922 '
DISECTORY OF POULTRY ASSGOUTIONS. 3 |

PIGEON.0600
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i213 Rxdge Road
Ra]e:gh NC. 27607

LD Te5918
FAX: {91 %) 7838200 -

; NCPRTH umm ’I‘WEMMTIGE
‘ “North Dakota Staie Uxii‘\?ers:ty

_Anmml Scierce Depaﬂmertt

Fargo, NI 58105 ; o
TEE_ (?m) 23?-7691

COGPERA’!‘IVEMSDMION
PO Box 1038
1700 Ceoper Pmnt Ruad 5, W
Saite B3 PRI
“Olympia, WA 98507 gnss

- TELS {206} 7584401

FAX: (206} 7544414

¥ OEHO PO{HLTRYASSGC‘AT!ON
; 674 West Lang ﬁ;vetrue .
‘Colyiibug, OF 3250 oo
ITEL: {614 292-2089 P
FAX: (61€) 92722

: om.anommectmm

© 201 AvimalScience Bnﬂdmg
Shi'lwaic:, OK 74078" e
PEL: {405} V446058 |
fo (405 744 5339

; omom S’X'A’!'E PGUL’I’RY FE‘DERM’!ON
: PO, Bok 357

Harishbme, OK 74547 -

“TEL; {918} 297w7219

OREGGN BROILZR GﬁDWEHS ASSO{:IM‘EOH
| FEY DRIt oo Drive' o
- Eugeite, OR 97402
“TEL: (503) 829 9682, "
E}REGON POUL’I'RY CGUNCH,
'32914 South Phghway 213

Molalla, OR 97033
. TEL: {503)829-9682

. l.‘DREGOﬁ POULTR"S" MW

" ABROCIATION

. PO Box 303

~Portland, (R 97208-3003
“TEL: {583) 777-1320.
FAX: K503} 777-2373

| OREGONTURKEY movmm

ASSOCIATION - -
5708 Cooper Hollow Road
Mondhouth, OR§7361 .
TEL: {503) 625-3722
OREGON TURELY GROWERS
RO, Box 5324
~Galerm, QR 7302
TEL: 1503} 364-3323.
“EAKX: (503)364-6142

B rmmcmmmmrmmcmnon

1620 North Cax})enher Road
CBullding A4 T ¢
Maiwto,CAQSEESI
JTEL: (209) 524-9666

L FAX (299) B24-3047

| PhNEYLVANIA POULTRE FEDERATION

500 North Progress Avente
Harrisburg PA 17109

TEL: {717) 6527530

FAX: (717) 652-0230

 POULTRY PRODUCERS 0¥ RNODE ISLAND .

49 Hillsdale Road

- West Kingston, R1 02892
THEL: (401) 7922072
FAX: (401) 7924017 -

SOU’IH CAROLINA POULTRY FRODERATION
1201 Mafri Streét; Suite 1220
AT&T Building
Cohunbia, 5C 29201

: TEL: (803) 7481283

T OUFAX: (803) ?48—1294

BOUTH momwm? FEDERATION
© 930 Hawthorne Lane Ext
‘Rock i, SC 29730
- TEL- (B03) 327-6037 .

BOUTH DAKOTA POULTRY INDUSTRY
PO Box 2170
Sodth Dakota State Umverrstt‘y
Brookings, 81> 57007
TEL: (603) 688-5165 -
AX: (605) 6886170

Gabidh e d " T =
e -

L DIRECTORY OF POULTAY ASSOXIATIONS

-

PIGEON. 0601
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g s et m e e ety e e e
- ;Gmar pagesm th:s handbaek cnnkasn more dstaied—mtormamn on these sub;ec:s Pemmssion is hereby

AR . ‘praptedite pfoducers growers; ark assodiations sérving tha poultry Industry 3o reproduce this matenal for

SE, e . . further distdbution. The - Poultty Walter ‘Quality | Consorium is & cooperative afion of mdusfry and
T gﬁvemment 1o idgriify and adupl prudent uses 0! poulify by-pmducss that willtipreserve the quality of water
fo% averyme ) ] Ri/6 &%y

R T T POULTAY WATER, QUALITY CoNSoRTIUN
= ' ) N ' © g, 1ot Mkﬂtsm - chattanoaga TH 37402-2801

: - S IR . Tak (sm z&wﬁv Pz (615) T5-T4TS. ,

PIGEON.OGOZ
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Edacatmnal pxqgmms i protecr na?tural e of
" soufces: and ﬂiemmmnmmt 'tomnage waste""" -

__'Cmpereihve Exte:mm System, caﬂ Gt visit the .
~CES Stfice hsued. in: ytmx ’re!el:»h{)ne dl,redary'-‘ =

PIGEON.0803
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GuvmEne
e g rytng

POULTRY WATER QRALITY CONSORTINA {
HB-20. 1101 Markel Street » Chattanrcoga. TN 374022861 :
TER I§15) TSE-TRAT » Pax: 8735) 7517478 i

PIGEON.DS04
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L'E'(El on byg S

mmomsommmwmm ‘

:PameAKm '

‘ _tht}eRoc:k,t\RmG] '
: TEL: oteszen. -

' CBNSERVM‘IUKMEWCT
 Redouriey Cmnlmf‘ﬂoan} : ‘
- Division of Water Quah*y ST
901 Pobest 1 o L . t .
Sacamtn, CA 95881

. ’ TEL: (9'16)’6‘57—1727 :
F .mlxmanm«srmm.m Rmomcm

3 ,Sacramaxtc CA95812
. TEL '(916) 857: 239(3

OQIJDRADO S‘I:ﬁ.’l‘l’. SOIL CON SERVA:I"ION

“BOARD . -
(1513 Sherma_m Streel“
Rdom 15

o Dewencosmm L. o

'IBL (308) B56-3351 -

COLORADOW Qumm AG—ENCY .

. ,-Wa:e: Quaﬁty Contiol:Division R

- A304 Cherry Creek South BV
i 'Dawu, €O g0222.1530- :

R TEL. (30’3} 692—3500 et

i commcncm* nzrmm or

Nvmomman F}&B‘TECTIOH

en 5’9Elm Street

- ;P'O Bﬁxm BRI
 Hartford, CT 66102 5066
TEL: (203} sss—mw

BE Dsmwm mexmr ormmx.

mmmm mmﬁm

B5Kings Highway, Box. 1401 o
'- Dmrer, DE19903 - .

- TEL: (302) 739-5860. o

REGULHI’ION
260{) Blair Stane Raoad .
Talldhassm FL 32399- 24(30
TEL. (9{}‘4) 488»4805 .

. mm& DE?’.ART!&ERT oF EZTV}'.RONMENTAL. S

PIGEON.0605
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GEORGLA STATE SOIL AND WATER
CONSERVATION CORBMISSION
0 Box 3024
Athens, GA 30603
TEL: {706) 542-3065

GEORGIAWATER QUALITY MANAGEMENT
PROGERADM
7 Machn Luther King Drive
Sufre 643
Atdantz, Ga 30334
TR (404} 650-4988

HAWAIL DIVISION OF WATER RESOURCE
MANAGEMENT
nO. Box 621
Honolule, HI 96809
TEL: (8068) 5H7-0234

HAWATII DIVISION OF ENVIRONMENTAL
PLANNING
S Waterfront Plaza
Suste 1512
200 Ala Moana foulevard
Honalul, HI 96801-9984
TEL: (BB} 543-8337

IDARO 8OIL CONSERVATION COMBMISSIOR
1213 W, State Street
R, 113 83720-7000
TEL: (208) 332-0210

TDAHQ DIVISION OF ENVIRONMENTAL
QUALITY
14715 M. Hiltos
Botse, {0 83706
TEI: (208) 3345860

LLINGIS DEPARTMENT OF AGRICULTURE
0. Box 19283
Nate Fajrgrounds
Spragficid, 1L 62794
TEL (217 7R2-6297

LLINOIS DIVISION OF WATER POLLITION
CONTROL
Box 19276
2203 Churchili Road
Spragficld, 1L 62794
TEL: (217) 782-3262

INDIANA DEPARTMERNT OF NATURAL
RESOURCES
Unvision of Soil Conservation
2 WL Washingtun Street, Rovin 265W
Indanapolis, IN 46204
TEL (317) 233-3870

R&'DIANAIJEPARTMENT DF mvmaﬁmm
MAHAGEMEI‘TP
105 5 Meridian Street
PO Box 6015 .
indianapolis, IN' H6206-6015
TEL: {817} 232-&!*03 . '

1OWA Dmﬁmx aF som comsmvmoﬁ e
Waliace State Office Bu:!rjmg
IDes Moines, [AS0319 ¢
©OTEL: {515] 2314143

.

"mwa PEPARTMENT OF NATURAL

RESOURCEH

‘Water Qua.hty Planring Qu_nsron L

East 9th and Grdnd Avenug

Des Moines, 14 53190034

'i‘EL {5"15) 281-531 45 ) N
WSAS BTA‘I‘E CONSERVATIGN COM’Z&H&SION
108 S W, tiinth szet

Suive S0

Topeka, KS 666121299 -

TEL: {913) 2963600

KANBAB DEPARTWHT OF HEAUTH AND
mumm .
Landon State Office Bmldmg
Rootm %1 ’
Tapeka, K5 866121290
TELD (534) 2062522

KENTU@KY BOH«MQ WATﬂR CGNEERVATIGN
CORBISSION
| 691 Tetofi Tail
Fnan}:foﬂ.. KY 40801
TEL. (50‘)564“3030

EENTUCEY DIVISION OF WATER - -
RONPOINT SOURCES
14 Reilly Road -
Frarkfort, KY 40601
TEL: {502} 5643410

. W‘UIS‘IANA DEPARTHMENT OF AGRICUIJIURE

ARD FORESTHY

Office of Spil and Water Ccnsmahnn
P.O. Box 3554

Baton Rouge, LA 70821-3554

TEL: {504) 922-1270 °

' mm&mnamm'mrrr oF -

ENVIRCNMENTAL QUALTTY
PO, Box 82263

Baton Rouge, LA 70884-2263
TEL: {504) 7650741

2 DIRSCTCHY OF STATE WATER QUALITY AGENGIES

PIGEON.0606
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-~H§sm5burg,PAi?’1{15~2€}65 _ AR
TEL-(?&?)maam

PEiERTO R!EO SG'EL COKSEKVM’EON
TCOMMITIEE | o
-Departmentof.ﬁg:nctﬁm B
PQ. Box 1g¥83:, =0 -
Santurcx,l’ROO?GS—n&B
,TEL. (BOS) 72121200

B #bmomcommvmnwugmxm"~‘f;

V43 Femande'z Jincos Averiue,
v Samurce, i“R 909(}9 : v
CTEL:(B0%) F25-6920

Rﬂorm ISEANT nwmmm cm' -
z:nvmommmz mms:mr
791 Pmmemdq Stzeet L
 Providence) R 029087 R
" TEL: (401) 277:396) - ot

éﬂummﬁmmrmnmmcm )
"CONSERVATION COMMIBSION . .

'm]DevmeSh'eet LT

: Colambxa,mz?zﬁs oo .
‘TBL. (303)?31—9’:{}0~' CTe

| mmomnﬁm&n qr wmzn
o PQLHI"I'ION {)OH‘I'RQL

260(1.5u!l"'3mt T

Colusibia, 9c:29201 C

TEL (B03) 7345028 ‘

SG{FTH MQJ‘ABEPAK'IW OF
_D:vmnn of Comezvatmn .
445 East Capitol . .
T’Itrre SDST&O'IG?BS :
" TEL: (605}7?}3258 L

" sovTE nmc'm nrmmﬂ OF WA‘IER
- 'RESOURCE mmm‘r ‘
523E. Capitol

Pierrs, 50 57501

m_, (505) ?73'»4216

TENNESSEE STAIE DEPAR'IMENT DF‘
AGRICULTURE
A gncu.lture Rasoum wasmn .
“Efington Center
PO Box 40627
. Nashville, TN 37204
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